behaviors that are believed to reflect executive functioning and self-regulation difficulties as they are expressed in everyday settings. The BRIEF has been used to examine such deficits in a variety of childhood conditions, including autism spectrum disorders (e.g., Zingerevich & LaVesser, 2009) , traumatic brain injury (e.g., Conklin, Salorio & Slomine, 2008) , epilepsy (Parrish et al., 2007) , diabetes (Bagner, Williams, Geffken, Silverstein, & Storch, 2007) , and ADHD (e.g., McCandless & O'Laughlin, 2007; Toplack, Bucciarelli, Jain, & Tannock, 2009 ).
To our knowledge, the present study is the first to examine self-regulation deficits in functional subtypes of aggression using the BRIEF. In turn, the first aim of our study was to examine these self-regulation deficits in functional subtypes of aggression.
A secondary and exploratory aim of the study was to determine whether particular domains of self-regulation deficits account for the relationship between reactive aggression and behavioral problems. The BRIEF clinical scales assess two broad indices: behavioral regulation and metacognition (Gioia et al., 2000) . Behavioral regulation comprises inhibitory control (ability to resist or inhibit an impulse), shifting (flexible transitioning and problem-solving), and emotional control (modulating emotional responses). Metacognition comprises initiation (independent generation of appropriate responses and strategies), working memory (ability to hold information in mind and work with it), planning and organization (anticipating and managing current and future-oriented task demands and organizing information), organization of materials (ability to organize work and play spaces and keep track of possessions), and monitoring (work-checking and tracking the effect of one's work and impact of one's behavior on others; Gioia et al., 2000) . These two broad indices were examined in the present study, given prior research suggesting that both behavioral regulation and metacognition may play a role in the emotion modulation difficulties seen in reactive aggression (Deater-Deckard et al., 2010; Self-Regulation Deficits 7 Ellis et al., 2009) , in contrast to proactive aggression, which does not appear to reflect selfregulation deficits (DeWall, Finkel, & Denson, 2011; Rathert, Fite, Gaertner, & Vitulano, 2011) .
The present study also advances the current literature in several additional ways. First, prior research on relationships between aggression and self-regulation deficits in children has tended to utilize all-male samples (e.g., Ellis et al., 2009; Giancola et al., 1996) . Second, most of the research on reactive and proactive aggression has focused on children in the community (e.g., Ellis et al., 2009) , whereas the BRIEF has been utilized more often in mixed clinical samples (e.g., Bodnar, Prahme, Cutting, Denckla, & Mahone, 2006) . Among the few studies of reactive and proactive aggression in clinical samples, Connor and colleagues found that both subtypes exist at high levels in clinically-referred boys and girls, but that correlates of reactive and proactive aggression differ by gender (Connor, Steingard, Anderson, Melloni, 2003) . We chose to test our predictions on a clinically-referred sample that included both boys and girls to examine whether relationships between functional subtypes of aggression and self-regulation deficits generalize across gender and nature of the sample. Finally, in addition to gender, we also considered children's age, IQ, ADHD, and medication status as potential confounds in light of prior evidence of their association with externalizing and internalizing problems (e.g., Coie & Dodge, 1998; Hinshaw, Henker, Whalen, Erhardt, & Dunnington, 1989; Jarrett & Ollendick, 2008; Schoemaker, Bunte, Wiebe, Espy, Deković, & Matthys, 2012) .
Consistent with past findings (e.g., Card & Little, 2006; Fite, Stoppelbein & Greening, 2009 ), we predicted that reactive aggression would be associated with both internalizing and externalizing adjustment problems, and proactive aggression would be associated with externalizing adjustment problems only (e.g., delinquency and conduct problems). Also based on prior work (Ellis et al., 2009; DeWall et al., 2011) , we predicted that self-regulation deficits Self-Regulation Deficits 8 would be associated with reactive but not proactive aggression. Finally, based on studies of selfregulation and resiliency (Dishion & Connell, 2006) , we hypothesized that self-regulation deficits would account for the vulnerability of reactively aggressive children to both externalizing and internalizing adjustment problems.
Method

Participants
The current investigation was part of a larger study of approximately 400 children referred for outpatient assessment. Children and their parent(s) presented at an outpatient clinic in southwestern Virginia for a comprehensive psychoeducational and diagnostic assessment.
Children were referred by community pediatricians, family practitioners, schools, and mental health professionals for a diverse array of problems. Participants were consecutive referrals and included 85 children (54 boys; mean age = 10.00; SD = 2.82; range = 6 -16 years) and their parent(s). Exclusion criteria were minimal and included presence of a psychotic disorder or a pervasive developmental disorder. Approximately 95% of the children were Caucasian, 2%
Hispanic, 1% African-American, and 2% of another ethnicity. Mean Full Scale IQ for the sample was 94.20 (SD = 14.91) based on the Wechsler Intelligence Scale for Children (Wechsler, 1991 (Wechsler, , 2003 . Twenty-one (25%) participants were receiving at least one psychiatric medication at the time of assessment, primarily for ADHD or for one or more of the anxiety disorders. Sample characteristics including clinical consensus diagnoses are presented in Table 1 .
With respect to family characteristics, the sample consisted primarily of families from middle class backgrounds (mean income = $61,974; SD = $47,848), although considerable variability was present. In relation to family structure, 65% of the children were living with two parents. The remaining children were living with single never-married, divorced, or widowed Self-Regulation Deficits 9 mothers. The majority of mothers (92%) and fathers (75%) had biological status as a parent, and most of the mothers (97%) and fathers (95%) had completed high school.
Measures
Child Behavior Checklist (CBCL; Achenbach, 1991; . The CBCL is a 113-item paper and pencil questionnaire completed by parents. Parents are asked to indicate how often the behavior described in each item is true of their child using a three-point scale (often/always true, sometimes true, and not true). Achenbach (2001) Index and Metacognition Index were used in the present study to provide a measure of selfregulation deficits in each domain relative to children of the same age and gender from the standardization sample. High internal consistency was found for both the Behavioral Regulation Index (α = .94) and Metacognition Index (α = .87).
Reactive Proactive Aggression Measure (RPA; Dodge & Coie, 1987) . The six items on the RPA provide a measure of reactive and proactive aggression. Mothers used a five-point Likert scale (1 = never, 5 = almost always) indicating how frequently each item applied to their child. Three items represent Reactive Aggression ("overreacts angrily to accidents," "when teased, strikes back," and "blames others in fights"), and three items represent Proactive Aggression ("threatens or bullies others," "gets others to gang up on a peer," and "uses physical force to dominate others;" Dodge & Coie, 1987) . The construct validity of this version of the scale has been supported in prior studies (e.g., Vitaro, Brendgen & Tremblay, 2002) . Following prior research, correlates of reactive aggression were assessed independently of proactive aggression and vice versa (e.g., Raine et al., 2006) . This approach was used due to the moderate correlation (r = .65) between reactive and proactive aggression in the present study, which is comparable to prior studies (e.g., Polman, de Castro, Koops, van Boxtel, & Merk, 2007) .
Standardized residual scores were created, with reactive aggression regressed onto proactive aggression to index purely reactive aggression, and proactive aggression regressed on reactive aggression to index purely proactive aggression. Cronbach's alphas were acceptable for both Reactive (α = .82) and Proactive aggression (α = .85) scales. (WISC; Wechsler 1991 Wechsler , 2003 . The WISC is an individually administered clinical instrument for assessing the intellectual ability of children aged 6 years through 16 years and 11 months. The mean score for the Full Scale IQ (FSIQ) is Self-Regulation Deficits 11 100 with a standard deviation of 15. Evidence for adequate reliability and validity of the WISC has been documented (Wechsler, 2003; Prifitera, Saklofske, & Weiss, 2005) . Given the timeframe of the study, which extended over several years, the WISC-III (1991) and WISC-IV (2003) FSIQ were used to assess intellectual ability.
Wechsler Intelligence Scale for Children
Procedure
The study was approved by our university's institutional review board (IRB). Prior to the start of the clinical assessment, parents gave consent for the assessment information to be used for research purposes. Assessment sessions included intellectual and achievement testing, a clinical interview including inquiry regarding the child's psychotropic medications, and several self-report and laboratory measures in addition to semi-structured diagnostic interviews conducted separately with the child and parent (see below). A disorder was considered present if the child was assigned a clinical diagnosis during a consensus meeting utilizing multiple measures and multiple informants (see *reference masked for review*, for details). The consensus meeting was attended by a licensed clinical psychologist as well as the child and parent clinicians (trained-to-criterion graduate students in an APA-approved clinical psychology training program) who conducted the assessments.
Data Analysis
Zero-order correlations with demographic (age, gender), FSIQ, ADHD, and medication status were examined first to identify any potential confounds.
1 To test our prediction that selfregulation (behavior regulation and metacognition) difficulties explain relationships between aggression and internalizing and externalizing adjustment problems, we conducted a series of hierarchical regression analyses with and without these self-regulation variables included in the model. We followed the traditional approach to test for unique effects of each aggression 
Results
Descriptive statistics for the sample are provided in Table 1 and zero-order correlations among all variables are presented in Table 2 .
Predictions regarding reactive aggression were considered first, followed by those for proactive aggression. 2 Descriptive statistics (Table 2) showed that residualized Reactive Aggression (i.e., controlling for Proactive Aggression) correlated in the expected direction with both Internalizing Problems (r = .21, p =.03) and Externalizing Problems (r = .35, p <.001).
Reactive Aggression was also associated with poorer self-regulation in terms of both Behavioral Regulation (r = .48, p <.001) and Metacognition (r = .24, p =.01) indices. Regression analyses were then conducted to test the hypothesized roles of behavioral regulation and metacognition as common mechanisms in the observed relationships between reactive aggression and internalizing and externalizing Problems. These analyses are presented in Table 3 . 
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The results support the conceptual validity of the role that self-regulation deficits play in reactively aggressive youth, given that the relationship has now been demonstrated with different assessment methods. Importantly, our study also shows that these relations with self-regulation are above and beyond those accounted for by gender, age, ADHD diagnosis, IQ, or psychotropic medication status. This finding is particularly noteworthy given that many past studies examining self-regulation deficits have failed to control for ADHD status, a critically important variable given the known self-regulation deficits in ADHD (Nigg, 2006) .
There are some noteworthy limitations of the present study. First, the reliance on maternal report alone did not permit direct evaluation of the potential influence of shared method variance. However, our findings suggest that shared method variance alone cannot account for our results. For example, there were clear differences in the associations between reactive versus proactive aggression and internalizing problems, and in the associations between reactive versus proactive aggression and self-regulation deficits. Nevertheless, the inclusion of alternate informants (e.g., self-and teacher report) and methods (e.g., laboratory-based measures) would allow for better consideration of method variance. Future studies on aggression and associated adjustment problems may benefit from examining both performance-based tests and report-based measures of self-regulation concurrently.
There are several other limitations to the present study. It was cross-sectional, precluding examination of the temporal relationships among variables. Also, the Dodge and Coie (1987) measure of reactive and proactive aggression does not distinguish forms (e.g., physical vs.
relational) and functions (reactive vs. proactive) of aggression as do some newer measures, a confound that could affect study results and interpretation (Little, Jones, Henrich, & Hawley, 2003) . Furthermore, we did not examine social information processing patterns or contextual Self-Regulation Deficits 16
factors (e.g., parental psychological control), which previous studies suggest may enhance or attenuate the effects of self-regulation deficits on subtypes of aggression (e.g., Ellis et al., 2009; Rathert, Fite, Gaertner & Vitulano, 2011) .While it appears that poorer behavioral regulation as Despite these limitations, the present study illustrates how self-regulation difficulties can account for internalizing and externalizing behaviors seen in reactively aggressive children.
These findings suggest that self-regulation skills may be an important target of treatment in reactively aggressive children who present with internalizing or externalizing behavior problems.
Interventions should emphasize self-regulatory skill development, including handling negative emotional arousal and behavioral impulses in a nonaggressive and flexible manner. One exemplary intervention emphasizing such skill development is The Coping Power Program (Lochman & Wells, 2002) , which includes both child-and parent-training components but focuses primarily on child skill development.
Results of the present study further suggest that self-regulation deficits do not play an important role in the association between proactive aggression and externalizing and Note. Means, SDs, and intercorrelations are presented for reactive and proactive aggression raw scores. Correlations with all other variables are presented for standardized residual aggression scores. For the CBCL and BRIEF, means, SDs, and correlations are presented for T scores. Gender was coded male = 1. IQ scores were missing for three children in the sample. ADHD was dichotomized; 1 = any ADHD diagnosis present. Medication was coded 1 = taking any psychotropic medication.* p < .05 (1-tailed), **p < .01 (1-tailed). 
